Appl. No. 09/869,629 

Amdt. Dated April 3, 2007 

Reply to Office action of October 4, 2006 

REMARKS 

Claims 1, 3-6, 8-15, 20, 24-27, 30 and 31 are pending in the instant application. The 
Examiner has cited various informalities in claims 1, 8-10, 12, 15, 20 and 31. Claims 4, 5, 27 
and 30 stand rejected under 35 USC § 1 12, second paragraph as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. Claims 1, 3-6, 8, 9, 11-15, 20, 27 and 30 stand rejected under 35 USC § 1 12 as 
being unpatentable over Yu [US 6103492] in view of Buck et al ["Photochemically induced 
dynamic nuclear polarization[. . .]" Biochemistry 77(9) pp5 145-8]. The application has been 
amended. The claims have been amended. Applicant respectfully submits that none of the 
amendments introduce new matter in contravention of 35 U.S.C.§ 132. Reconsideration is 
respectfully requested. 

Claim Rejections - informalities 

The various informalities outlined in respect of claims 1, 8-10, 12, 15, 20 and 31 have 
been taken into account and the certain suggested amendments have been made. 

Applicant respectfully submits that the Examiner's objections to certain terms, 
namely 'hyperpolarising', 'hyperpolarisation, 'analysing', 'analysed', 'hybridisation', 
'polarisation', etc., are improper as each of these terms is well understood in the English 
language and as used in the instant application. As support, Applicant submits photocopied 
pages 41 and 900 of Merrian- Webster's Collegiate Dicitonary, Tenth Edition, for definitions 
of the words 'analyse' and 'polarize' showing that each are simply British variants of 
'analyze' and 'polarize'. Additoinally, Applicant directs the Examiner's attention to United 
States Patent Nos. 7,186,550 and 7,107,169 as merely two examples of the word 
'hybidisation' being used in the very first issued claim. Applicant notes that many more 
patents have issued using these very same terms in their claims, indicating their acceptability. 

In view of the amendments and remarks hereinabove, it is respectfully submitted that 
each of the noted objections have either been obviated by amendment or traversed as being 
improper. Reconsideration and withdrawal of the objections is respectfully requested. 
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Claim Rejections - 35 USC § 112 

Claims 4, 5, 27 and 30 are rejected under 35 USC § 1 12, second paragraph as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 4 and 5 have been amended such that the term "artificially high 
concentration" has been replaced with the term "artificially-enriched abundance". The 
replacement term finds basis in the application as filed on page 3 lines 25-28 as well as on 
page 6 lines 15-32. Applicant submits that the teaching of the specification provides ample 
guidance to the skilled person as to what the term "artificially-enriched abundance" means. 

Claim 27 has been amended such that the wording refects that in the specification as 
filed on page 17 lines 30-32. Applicant submits that "no well, surface or container" does not 
require antecedent basis as re-worded and also that the phrase now clearly applies only to the 
aerosol. 

Claim 30 in its present form is not regarded by Applicant as being indefinite for the 
reasons outlined by the Examiner. Applicant respectfully submits that the Examiner's 
argumentation is flawed in that claim 30 does not encompass both a broad range and a 
narrow range. Claim 30 definitively encompasses one preferred value from the range set out 
in claim 5, i.e. "one specific position" as a preferred value from "up to 10 defined positions". 
It is Applicants belief that the limitation of claim 30 is thus abundantly clear to one of 
ordinary skill in the art. 

In view of the amendments and remarks hereinabove, Applicant respectfully submits 
that each rejection under 35 USC § 1 12, second paragraph has been traversed. 
Reconsideration and withdrawal of the rejections are respectfully requested. 
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Claim Rejections - 35 USC § 103 

Claims 1, 3-6, 8, 9, 11-15, 20, 27 and 30 are rejected under 35 USC § 1 12 as being 
unpatentable over Yu [US 6103492] in view of Buck et al ["Photochemically induced 
dynamic nuclear polarization[. . .]" Biochemistry 77(9) pp5 145-8]. The rejection is 
respectfully traversed. 

As stated by the Examiner, neither Yu nor Buck teach that the degree of 
hyperpolarisation of the NMR active nucleus is in excess of 0.1%. However, the Examiner 
contends that to get from the combined teachings of Yu and Buck to the subject matter of 
claim 1 , the skilled person would only need to use routine skill in the art. In response to 
Applicant's previous arguments filed September 18 2006, the Examiner is not persuaded that 
claim 1 is inventive over the teachings of the prior art. The Examiner contends that the assay 
performed by Buck is only an example of a hyperpolarisation assay rather than being a 
limitation on the technique disclosed by Buck. The Examiner further contends that there is 
no showing by the Applicant that the hyperpolarisation technique is any different from that 
disclosed by Buck. 

Applicant respectfully contends this assertion. The method of Buck is 
photochemically-induced dynamic nuclear polarization [CIDNP] in which the NMR signal 
intensity is enhanced by contact of a sample with a photoexcited dye. As presented in 
Applicant's response dated September 18 2006, the level of polarization achievable with this 
method is in the order of 0.6% above equilibrium. Furthermore, for the assay of Buck, this 
method of enhancing polarization is particularly suitable as it specifically enhances the NMR 
signal intensities of the aromatic amino acids that the assay of Buck wishes to analyze [see 
page 5 145 column 2 second paragraph of Buck]. In the present invention, hyperpolarisation 
may be carried out using a variety of techniques, such as polarisation transfer from a noble 
gas, "brute force", DNP and the para-hydrogen method. As outlined in detail on page 1 line 
3 1 to page 2 line 29, all of these methods are qualitatively different from CIDNP in that they 
do not involve contact of the sample with a photoexcited dye. These hyperpolarisation 
methods are all capable of achieving polarisation levels of at least 0.1 % above equilibrium. 



Page 8 of 9 



Appl. No. 09/869,629 

Amdt. Dated April 3, 2007 

Reply to Office action of October 4, 2006 

Applicant therefore respectfully contends that the polarisation technique presented by Buck 
is different to those presented in the present invention. In addition, given that the 
polarisation technique of Buck is particularly suited to the assay described therein, the skilled 
person would not be motivated to use a different polarisation method. For these reasons, 
Applicant respectfully submits that claim 1 of the present invention is patentably distinct 
over Yu in view of Buck and respectfully requests that the rejection should be withdrawn. 

All the arguments presented by the examiner in rejection of claims 3-6, 8, 9, 11-15, 
20, 27 and 30 are based on the premise that claim 1 is unpatentable over Yu in view of Buck. 
Applicant respectfully submits that as claim 1 is patentable over Yu in view of Buck for the 
reasons presented above, each of claims 3-6, 8, 9, 11-15, 20, 27 and 30 are also patentable 
over the cited prior art. Reconsideration and withdrawal of these rejections are respectfully 
requested. 

In view of the amendments and remarks hereinabove, Applicant respectfully submits 
that the instant application, including claims 1, 3-6, 8, 9, 11-15, 20, 27, and 30, is allowable 
over the prior art. Favorable action thereon is respectfully requested. 

Any questions with respect to the foregoing may be directed to Applicant's 
undersigned counsel at the telephone number below. 

Respectfully submitted, 

/Robert F. Chisholm/ 
Robert F. Chisholm 
Reg. No. 39,939 

GE Healthcare, Inc. 
101 Carnegie Center 
Princeton, NJ 08540 
Phone (609)514-6905 

I:\IP\Response to Office Action\PZ\PZ9848 (04-03-07).doc 
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ABSTRACT 



The invention relates to a device for determining a mea- 
surement of mass flow of fluid for a combustion chamber 
comprising a fluid metering device and a means of measur- 
ing the position of the metering device being measured. This 
device comprises: 

a hybridisation device for determining an actual mass 
flow of fluid comprising: 

a first input comprising a set-point value (WF set-point, 
Xset-point), 

a prediction unit (26) capable of determining, from the 
first input and variables of state comprising the actual 
mass flow (WF actual) and parametric unknowns (IP), 
estimated values ("WF flow meter, "Xmetering device), 
a second input comprising the measured position of the 
metering device (Xmetering device) and the measured 
mass flow of fluid (WF flow meter), 
a calculator of residues (30, 22, 20) for determining a 
first residue (Rmetering device) between the measured 
position of the metering device and the estimated 
position of the metering device and a second residue 
(Rflow meter) between the measured mass flow of fluid 
and the estimated mass flow of fluid, 
a correction unit (24) for determining, from the first and 
second residues corrections capable of being applied to 
variables of state (WF actual, IP). 

18 Claims, 4 Drawing Sheets 
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A12 NOTATIONS 

Xconsigne: metering device position sought 

WFconsigne: mass fuel flow sought 

WFreel: mass flow actually delivered by the metering sys- 

WFdebitmetre mass flow measured by the flow meter 

"WFdebitmetre estimated mass flow 

AWFreel correction of actual mass flow 

Xdoseur measured position of the metering device slide 

"Xdoseur estimated position of the metering device slide 

Rdebitmetre residue of mass flow 

Rdoseur residue of the position of the metering device slide 

IP vector of parametric unknowns 

or of vector of parametric unknowns 



iterference 



z vector of state of filter 
Y vector of estimated outputs 
U vector of set-point inputs 
H output matrix 
F state matrix 

Q matrix of covariance of the si 
v state interference 



x of 



it interference 
What is claimed is: 

1. A device for determining a measurement of mass fluid 
flow for a combustion chamber comprising a fluid metering 
device and a means of measuring the position of metering 
device known as the measured position, said device com- 
prising: 

a mass flow meter for measuring a mass flow of fluid 

known as the measured flow, 
a h ybridisation device suitable for determining an actual 

mass How of fluid comprising: 

a first input comprising a set-point value (WFset-point) 
of the mass flow sought or a set-point value (Xset- 
point) of the position of the metering device sought, 

a prediction unit capable of determining, from the first 
input and variables of state comprising the actual 
mass flow (WFactual) and parametric unknowns 
(IP), estimated values comprising the estimated posi- 
tion of the metering device ("Xmetering device) and 
the estimated mass flow (AWF flow meter), 

a second input comprising the measured position of the 
metering device (Xmetering device) and the mea- 
sured fluid mass flow (WFflow meter), 

a calculator of residues capable of determining a first . 
residue (Rmetering device) between the measured 
position of the metering device and the estimated 



position of the metering device and a second residue 
(Rflow meter) between the measured fluid mass flow 
and the estimated fluid mass flow, 
a correction unit capable of determining from the first 
and second residues corrections capable of being 
applied by the prediction unit to the variables of state 
(Wfactual, IP). 
2. A device according to claim 1, wherein the prediction 
it comprises a dynamic model at the state linking the first 



> input to the variables c 
3. A device according ti 
it comprises a 



and estimated values, 
claim 1, wherein the ci 
gain matrix whose coefficients 



claim 1, wherein the correction 
gain matrix whose coefficients 



gain n 



, wherein the ci 
latrix whose coefficients 
: determined by a math- 
s flow of fluid or on the 



4. A device according tc 
unit comprises a correctioj 
are variable. 

5. A device according to 
unit comprises a correctioi 

„ are variable and the coefficients aj 
ematical law dependent on the ma 
position of the metering device. 

6. A device according to claim 1, wherein the correction 
unit comprises a correction gain matrix whose coefficients 

5 are variable and the correction gain matrix is a gain matrix 
of the Kalman filter (K), determined dynamically. 

7. A device according to claim 1, wherein the correction 
unit comprises a correction gain matrix whose coefficients 
are variable the correction gain matrix is a gain matrix of the 

D Kalman filter (K), determined dynamically by the use of 
matrices relating to the interference, submitted to continuous 
adaptation of their coefficients. 

8. A device according to claim 1, wherein the first input 
further comprises a measured value of the temperature of the 

5 fluid (Tfuel). 

9. A device according to claim 1, wherein the second input 
comprises a measured value of a pressure differential 
through the fluid metering device ("SPmeasurement), the 
estimated values comprise an estimated value of this pres- 

y sure differential ("SPmeasurement), the residue calculator is 
capable of determining a third residue (R^), between the 
measured value and the estimated value of the pressure 
differential, and the correction unit is capable of determin- 
ing, from the first, second and third residues, corrections 

' suitable for application by the prediction unit to the variables 

10. A process of determining a measurement of mass flow 
of a fluid for a combustion chamber, said process comprising 
the steps of: 

a- entering a set-point value (WFset-point) of the mass 
flow sought or a set-point value (X set-point) of the 
position of the metering device sought, and variables of 
state comprising the actual mass flow (WF actual) and 
parametric unknowns (IP), 

b- determining from step a- estimated values comprising 
the estimated position of the fluid metering device ("X 
metering device) and the estimated mass flow ("WF- 
flow meter), 

c- measuring the mass flow of fluid (WFflow meter) from 
a mass flow meter and the position of the fluid metering 
device (Xflow meter), 

d- calculating a first residue (Rmetering device) between 
the measured position of the metering device and the 
estimated position of the metering device and a second 
residue (Rflow meter) between the measured mass flow 
of fluid and the estimated mass flow of fluid, 
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ABSTRACT 



>r hybrid 



The present invention is directed generally to an isolated 
nucleic acid molecule encompassing a neocentromere or a 
functional derivative thereof or a latent, synthetic < 
form thereof and its use inter alia in developing a 
eukaryotic artificial chromosomes including mammalian 
(e.g. human) and non-mammalian an artificial chromo- 
somes. Such artificial chromosomes are useful in a range of 
genetic therapies. 
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The invention claimed is: 

1. An isolated nucleic acid molecule comprising a neo- 
centromere, wherein said neocentromere comprises a region 
of an eukaryotic chromosome and does not have any detect- 
able alpha satellite DNAas determined by fluorescent in situ 
hybridisation (FISH), wherein said nucleic acid molecule 
Comprises SKQ ID NO: 3, and wherein said nucleic acid 
molecule, when introduced into a cell, is capable of repli- 
cating, acting as an extra-chromosomal element and segre- 
gating with cell division. 

2. The isolated nucleic acid molecule according to claim 

1 wherein the eukaryotic chromosome is a mammalian 
chromosome. 

3. The isolated nucleic acid molecule according to claim 

2 wherein the chromosome is a human chromosome. 

4. The isolated nucleic acid molecule according to claim 

2 wherein the nucleic acid molecule binds to centromeric 
binding proteins (CENP)-A and -C or antibodies thereto. 

5. The isolated nucleic acid molecule according to claim 

3 wherein the chromosome is human chromosome 10. 

6. The isolated nucleic acid molecule according to claim 
5 wherein said neocentromere comprises a region mapping 
between q24 and q26 on said human chromosome 10. 

7. The isolated nucleic acid molecule according to claim 
3 wherein said human chromosome is a mardel (10) chro- 

8. The isolated nucleic acid molecule of claim 1 wherein 
said nucleic acid molecule is in linear form and co-intro- 
duced into a cell together with a telomeric sequence. 

9. The isolated nucleic acid molecule according to claim 

8 wherein the eukaryotic chromosome is a mammalian 
chromosome. 

10. The isolated nucleic acid molecule according to claim 

9 wherein said nucleic acid molecule binds to CENP-A and 
CENP-C antibodies. 



11. The isolated nucleic acid molecule according to claim 
9 wherein the mammalian chromosome is human chromo- 
some 10. 

12. The isolated nucleic acid molecule according to claim 
11 wherein the neocentromere comprises a region mapping 
between q24 and q26 on said human chromosome 10. 

20 13 . The isolated nucleic acid molecule according to claim 
8 wherein said chromosome is a human mardel (10) chro- 

14. A genetic construct comprising an origin of replication 
for a eukaryotic cell and the nucleic acid molecule of claim 
1, operably linked to telomeric nucleotide sequences func- 
tional in the cell in which the genetic construct is to replicate 
and wherein said genetic constructs when introduced into a 
cell, is a replicating, extra-chromosomal element which 

30 segregates with cell division. 

15. The genetic construct according to claim 14 wherein 
the eukaryotic chromosome is a mammalian chromosome. 

16. The genetic construct according to claim 15 wherein 
the eukaryotic chromosome is a human chromosome. 

17. The genetic construct according to claim 16 wherein 
the nucleic acid molecule binds to CENP-A and -C or 
antibodies thereto. 

18. The genetic construct according to claim 17 wherein 
40 the neocentromere is from human chromosome 10. 

19. The genetic construct according to claim 18 wherein 
the neocentromere comprises a region between q24 and q26 
on said human chromosome 10. 

20. The genetic construct according to claim 18 wherein 
45 said chromosome is a human mardel (10) chromosome. 



